Ecosystem Services —

How do farmers envision @ /

payment system
working for them
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Early Ecosystem Service Visionaries

1905: Hugh Hommond Bennett; erosion was
a problem for rural economies

1934: Aldo Leopold’s “Conservation
Economics’; Reward the landowners who
conserve the public interest
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In This context,

the resource manager (farmer)

Is the supplier o the market,

rather than a customer of a prograry




Shared
Governance for :

ustainable Working

Landscapes,

Timothy M. Gieseke

(O SRpes

Adding an
Ecological Dimension to the

Economy (2011)

Natural Capital and

Ecosystem Services a part

Collaborative
Governance
Frameworks:

A Practical
Guide

of our economic system
(2016)

Describing and designing
Governance Frameworks fo
common pool resource
management (late 2019)
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| Brian Chesky @
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Marriott wants to add 30,000 rooms this year.
We will add that in the next 2 weeks.

8:11 PM - 10 Jan 2014




EcoCommerce follows Economic Principles

Demand and Supply Dynamics
Tradable Private Goods and Club Goods

Accounts for Transaction Costs

AN

Connect Willing Buyers and Sellers

Self-Organizing Market




“Demand’” has increased over the decades

Government

Land Managers

Farmers
g Local Communities

Q

7;) Department of Interior

n
c
:
=

7]
c
Qo
R

& o
S —
o= .,
a3 =
50 %
u‘gz
®
- =
QO
.

W
-

)

2 £ 8
Vv
8 € §
Uﬂo
x o

Suppliers

Foresters

Developers
Congress
Hunter

D Bureau of Land Management

US Forest Service

Land Grant Universities

w

National Forest System

Conservationists

Soil Conservation Service

1930s-1970s

Solutions From the Land (2014) Farm Foundation/UN Foundation/TNC




National Academy of Sciences, Board on Ag and Natural Resources  Natural Resource Conservation Service

Food Systems Network American Loggers Council " Agriculture and Land-Based Training Association

National Institute for Animal Agriculture

Food Tank
National Alliance of Forest Owners

Department of Commerce ACORE
National Milk Producers Federation
Environmental Protection Agency CASA del Liano

3 3 National Chicken Council
Conservation International National Pork Board Grassworks

National Cattlemen’s Beef Association
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Niithoss om’:;lss'Thermal oy, Crmach Biomass Power Association .
National Association of Conservation Districts Forest Landowners Association
Ecological Farming Association DOT Congressional Committees :

Association for Temperate Agriculture Community Alliance with Family Farmers
American Coalition for Ethanol American Soybean Association
National Association of State Foresters WWF  Institute for Agriculture and Trade Policy

Rural Advancement Foundation International Pheasants Forever DOD

American Farm Bureau Federation

The Nature Conservan

of Farmer Cooperatives

National Association of Counties
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Altemative Energy Resources Organization

Organic Farming Research Foundation

Unie

National Cotton Council
The Mational Grange Governors Ethanol Coalition

Grain Mechanics > DOE Growth Energy

US Forest Service EcoAgriculture Partners
Renewable Fuels Association

erican Farmiand Trust

>

— Biomass Energy Research Center
Center for Rural Affairs
National Governors Assocation

National Corn Growers Association

wmal Farmers

Sustainable Agriculture Coalition

Land Gran University and Extension
Society of American Foresters Corporations

Sustainable Food Lab Ducks Unlimited
National Cattlemen’s Beef Association
National Biodiesel Board

National Center for Appropriate Technology

The Humane Societ

Association of Public and Land-Grant Universiti
Land Stewardship Project

m

4

E Food and Seed Companies 2_‘
S

% s
H

-

Department of Interior

W Farm & Forestry Groups [l Research B Animal Agriculture Groups
M Energy Groups B Environmental/Advocacy/ [l Government
[l Trade Groups/Companies Preservation B Consumer/Citizen

Solutions From the Land (2014) Farm Foundation/UN Foundation/TNC



High Island Creek — Rush River Watersheds Project Hawk Creek Watershed Project Southern Minnesota Beet Sugar Cooperative
Tatanka Bluffs LCCMR Lake Titloe Beautification Committee Many Rivers Chapter of the Prairie Enthusiasts

3aylord Game Protective League Joseph R. Brown Heritage Society Granite Falls Riverfront Revitalization
River Restoration Action Teant - Regional River History Center Friends of High Island Lake Blue Earth County Historical Society

Freshwater Society Centerfor Earth Spmmahtx and Rural Ministry Lake Elysian Watershed Assn
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i Parle Lake Ass Minnesota Municipal Utilities Association Lower Sioux Indian Community
- .y UM CINRAM League of Minnesota Cities Adopta River Program
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Save the Kasota Prairie, Inc.

rater-Coalition Mankato State University W.
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ower MN River WD Minnesota Land Trust
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MN Health Board
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Minnesota Mnl epin Legacy Alliance Putting Green American Fisheries
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Ag Drainage Coalition . - EPA Reztop 5 Minnesota Geological Survey
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GM’S SUSTAINABILITY OFFICER SAYS TRAINING, PROGRAMS
WILL BOOST SOIL HEALTH AND ECONOMIC RESILIENCE.
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Sustainability [Demand] Programs often:

Are independently created

Have low, or no ecosystem service value

Have high fransaction costs

Are not site specific to the benefits

Are not accountable to the ecological /
condifions




That’s what sustainability

is all about.

Yet to this day,

in light of the ecological and
social perils that lie ahead.

, I think the time for
procrastination has passed;
\\
v “:‘4 | .
~ Allen White

- Co-Founder/Former CEO GRI
Co-Founder/Director Corp 20/20
Founder Global Initiative for
Sustainability Ratings
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How did the movement get theres

CBay usl

USDA AWQCP EPRI
Carlson’s Law:

Sustainability Data Demands

“In foday’'s environment . .
of readily available ...Innovation from the top-

technology... down tends fo be orderly

and dumb and...

...iInnovation from the
bottom-up tends fo be
chaotic and smart.”

Landscape Data Formats




Carlson’s Law In Sustainabllity Resulted in:

[High] Absolute Demand = Total Demand
regardless of the ability to pay

[Low] Effectual Demand = Demand that
carries sufficient resources to moftivate
production

Market OQutcomes:

Low and diffuse values, along with high and
multiple transactions costs that do not create
ecological intelligence or an economic valuation

process




hat is the Sustainability Demand Potentic

Demand is expected to increase

Corporations will move toward sustainability context

Aggregation of low values can create an
effectual demand

Information technologies can reduce and
share fransaction costs




Questions on
Ecosystem Service

Demand?




Defining Ecosystem Services Supply




Highgate

Google

Undefined, or Defined Nationally, Regionally, Locally,
Jurisdictionally, Geographically — by watershed, product-
shed, food-shede
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! The EcoCommerce Model deflnes ecosystem
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Natural Capital
[Natural Capital Cells]

Ecosystem Services

[Natural Capital Units*]
Nutrient Cycling
Water Storage
Carbon Sequestration
Biodiversity
Soil Health
Water Cleansing R - -
Pollinatfion {t-né‘n

‘RATATE

CU - Index-based, direct measurement, remote measurement




Each NCC has
the capacity to

generafe a
multitude of NCUs




The NCC-NCU provides context for
Sustainability Demands

Natural Capital based
Geographically-identifiable
Stable unit, site-specific
Ecologically relatable
Customizable to Buyer
Aggregated in scopes and scales

radable Unif T
=




Questions on
Ecosystem Service

Supply?




NCU as a Tradable Private and Club Gooc

A Good is classified by its excludability and rival status

Excludable Non-Excludable
Rival Private Goods <::| Common Goods
Non-Rival Club Goods ¢ —~ ] Public Goods

Ecosystem Services can be categorized
as NCU 1.0, 1.5, and 2.0



NCU 1.0 Club Good

Excludable (platform managers) and non-rival (multiple, not limited)
Remotely sensed (outcome)

Baseline; superficial qualities

Generated by Platform Managers

Relatively low value

Customers: Platform stakeholders

$1.0 NCU Portfolio

waQl - 82
SCl -75
HSI - 72

Platform Index
Depository

wal
SClI




NCU 1.5 Club Good

Excludable (land manager) and non-rival (multiple, but limited)
NCU 1.0 data plus land management data (outcome)
Generated by Platform and Land Manager

Higher values

Customers: Sustainability Supply Chain, Utilities, etc.

[Private Good under some circumstances]

$1.5 NCU Portfolio
waQl-79
Farm Management Data SCI:--83

Nutrient Application HSI - 72

Weed Control
Pest Management $1.0 NCU Portfolio

Tillage WQl - 82

Platform Index
Depository
waQl
SClI




NCU 2.0 Private Good

Excludable (Land Manager) and rival (single owner)
Ecosystem Service Credits (output)

Generated by Land Manager and Platform

Highest values

Customers: Mitigation, Direct users (utilities), Projects

$1.0 NCU Portfolio

waQl - 82 :
SCl-75 $2.0 NCU Portfolio

HSI-72 WQ Credits

Platform Index
Depository
waQl
SCl
HSI




E.E. Farm’'s NCU Portfolios

S
E.E.Farm $ -
$2.0 Portfolio

E.E.Farm Data

Index
Depository




Questions on Club

and Private Goods?




hat Does a Transaction Look Likes

- Buyers Identify Sustainability Context
(geography and parameters)

- Sellers identify NCC and NCUs
- Match-making of potential buyers and seller

- Parties identify the supply of NCU 1.0, 1.5 and/or
NCU 2.0

- Negotiate and/or Accept Offers
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GENERAL MILLS AIMS TO DRIVE

REGENERATIVE AGRICULTURE ON 1
Pt MILLION ACRES BY 2030

ALLIANCE GM'S SUSTAINABILITY OFFICER SAYS TRAINING, PROGRAMS
WILL BOOST SOIL HEALTH AND ECONOMIC RESILIENCE.

Platform Matchmaking
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Information technologies are able 1o frack
each NCC and multiple NCU fransactions

- Platform Index Depository (Standard and Customized)
- Set Limits on number of NCU 1.5 Club Good sales by sector
- Tracks and accounts for NCC status and progress

- Maintains NCU Portfolios

- Facilitates NCU Transaction

N NN\ \




Questions on
Transactions -

Connecting Buyers
and Sellers?




Steps to Creating an
EcoCommerce® Ecosystem

Create a Collaboration that becomes a market proto-type

Develop a Minimal Viable Platform that supports a single tfransac
Build the Platform that supports a EcoCommerce Ecosystem

Invite various stakeholders to occupy market ecosystem niches




Collaborative Governance Actors

Public Practitioner Public Public Policy-Maker

isks & Info: f .
State Riicinacc NoavialAanare RISkS & |nf0:

Professional Status | Boards )
o - Elections/Appts

Resource Agen - .
Degradation g /7 = “ Resourc‘e Degradation
3 Regulations

Economics >~
Policies

Ecology Local & ¢

Practitione [ =P Policy-Maker
Communit ‘
. Farmers \ : , y Orgs
Risks & Info: dustrial | - . ) / e Risks & Info:
Status of Natural Capits ' ' y Chains :
Resource Degradation - - Consumer Demands
Market and Price bsters " - E - Resource Degradation

NCU Availability l Business Associations - Source Suppliers

50rs

s of C

Private

Private Practitioner Private Policy-Maker

© 2019 Ag Resource Strategies, LLC



coCommerce® Market Potentials

NCUs - Land Management 9m x 9m NCCs

IASB IFAC ‘ A IIRC

Institute of Internal International Inf l gral ed
Accountin gSta ndards F d ation of anagemen Auditors Repor ortn gC
oard untal l A

Natural Capital Accounting
IAASB FASB ClIA GRI

International Auditing | Fin: ccounting | American Institute of Chartered Institute Global Reporting
and Assurance Sta d m El rd ertifi ublic of Internal Auditors Initiative
Standards Board

IFIAR  |ACCA CIPFA |SASB

International Forum of | Association of Chartered Institute of | Chartered I llut of | Su t inability
Independent Audit Chartered Certified Management Public Fin; Acc 1 ing Standards
Regulators Accountants Accountants and Accoun I ncy Boal rd

Western Lake

Government Agencies — Watershed Management =,

ingaes
Major Watersheds

NCC Appreciation via NCUs - Investors




EcoCommerce Business Models

» Farmer [Land owner] Cooperative

> Blockchain LLC

» Single Entity, LLC




Ecological System

EcoCommerce
System

Economic System

YEcoCommerce is more significant than a compilation or
organization of eco-service markets, as it provides the framework to
build an ecological intelligence system that allows the public arena

of commerce to define sustainability.”

Jerry L. Hatfield
National Laboratory for Agriculture and the Environment

Ames, lowa




Questions on
Creatfing an
FEcoCommerce®
Ecosystem

/

Tim Gieseke fim@agrslic.com




Economic System

Ecological
System

Ecological System

Economic
System

Is the Ecological System a subset
of the Economic System?@

Is the Economic System a subset
of the Ecological System®e




4 N 0 paeee- Utilities [P] (H-M) | &
Ecosystem Good i g E
cosystem 100ds ‘;‘?;:3;'::: e Gov-Regs [O/P1(H) | @
Water . , '

) | Suppliers A Gov-Subs [0/P] (N-H) E v
Air &a A | 5 9
Biodiversity 7 CaemmT NGO/Corp[OPI(MH)| & &

y W=
’ =
Typical ¢ / ‘o =
Commodities , -""' { 4§ by, " Market (O] (M) 2
Grain ::,-':'i' | 3 L3 ¢y B — Insurers [O] (M-H) %

. -.g'l . L -
L!vestock f-‘f;’ Finance [O] (M-H) | 5 &
Biomass g — -. - ' 2

. # —— S

-
Ecosystem Services

| [

Processors : Retailers} Consumers




@system Servia

Water Quality
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Hierarchy

Technical

Market Network

Ecological Business E-commerce Eco-commerce
Ecosystems Ecosystems Ecosystems Ecosystems

Agriculture Digitization Big Data/GIS
Commerce Internet Internet of Things
POI iti ca I Globalization Platferms E-currency

Scientific

Provisional Ecoservices
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Regulating Ecoservices

Figure 3.4 Kimball’s Integrated Production Possibility Frontier

The only thing scarier than a big
Wicked problem is a solution to that pra
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We will add that in the next 2 weeks.
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How we develop
relationships

How we conduct
commerce

How we obtain information

©2018 AgRS, LLC. All Rights Reserved

How we work with machines and
objects

How organizations are
stfructured

How society communic

Re:Poge4



What Type of Issue is it¢

Values .
Consensus Disagree
Knowledge
Consensus Technicalf ="
Disagree Sci

* Rittel and Webber (

S/

)
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